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T«F-alpha mediates its effect vi« two distinct 
high affinity W receptor* (TOFftj; p35 and p?S. They 
are similar in their extracellular domains hut have 
distinct intrecelluia:!: domaitiE and different 
distributions, TliJrRs on the cell surface ar6 cleaved by 
proteolytic enzymes and c«lea««el into ciscuiatlon. An 
inoreasft In the^e serum soluble TMPfts (sTnr?) ar« 
believed to. reflect *xihanc«d exprMSian of these 
receptors on various c*Xls, and Increaseci activation of 
the TUP-alpha sysc*it>. The tolA of sT'NPR is still 
unclear, soma *ythors have auggestftd that th* effect of 
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sTtlFS may be con«ntratiori .jiependant . m vitro, at low 
^.n^ntrations it nay act to staliiiize tha activity of 
XNF-alpha, and at high concantrai;ions it may aet to 
inhibit wr-alpha. 

Etanarcept is a diaiarie fusion protein o£ the 
ftxttaceliuLx ligaud-binding protein of fch9 human tumor 
necrosis factor receptor (p7S) lin)««d to the Fe portion 
of human Igsi. BCanercepc binds spacifically to tumox 
necroas factor (TiJF) and toiocka its interaction with 
cell surface receptats- 

There have been numeroua studies indio^tinfl 
that the cytokine system playa an important role in the 
pathogenefiis of hepatitis C infection with respect to 
both severity and chronicity. Tiar-alpha is a cytokine 
secreted mainly by activated macrophages and lymphocytes 
^*nd is thought to have a wide ar):ay of effects including 
antineoplastic, antiviral, and inimunorr,odulatory 
propertiBg, The hepatitis C virus h*9 been reported -.o 
induce TUr alpha gene expreasion and TNF alpha itself, 
in patients with chronic hapatitis C infection, cytotojtic 
T-iymphocytes are thought to play « major role in the 
piroductioft of TNF alpha. In addition, TMf alpha has been 
shown to induce hepatitis when injected int^ human, and 
rodents p 
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TMr alpha n.ay pi^y ^ ^^^^ 
recruitment of mon^.yte., . „«c:roph*ges. Iy»pb»cyt.., ^nd 
.^.e ^.pression cf ,dhC3in «.olecui„. it i. thought i.. 
Plvotaa i« the infiaitanatory proce.., ,t.,y ^edi.te 
^P-^ptc.i, of hepatitis c injected hepatic c^iis ^.U 
as «fc>y«ander" .«n«. ic i, «,.ite possible that tA* 
hepatiti. C vira. require the TWr t«ceptot « one of the 
co-«ceptors, a* Observed in. other viru infections. The 
hepaciris rira^ hag been repoj:t«d co i„dnce TKf alpha^ 
d^pertdent apopt«i« ir. hepacocytea whii^ bi„dlng through 
virai core protein*. TUf aiph* and the hepatitis C core 
proteins coff«th<»r may be iraquired to ind-Jce apoptosig in 
hapatocytea. Btanercept may inhibit co co-aignal 
flfen*r«»d by TMf-alpha ^ia che d^ath domain of its 
recapcor for hepatic tpopto.i, and infection procoss. m 
contrast, an article by Ray et al. in 1996 tapor-.g that 
hepatitis C cor« protein inhibit TNF-alpha induced 

IB this way, T»F-alpha may an important 
determinant of activity and chrcnicity of hapatitia c 
infaotion. it should b« note« that interfaroa iilpha 2b, 
Which ia ona of tha therapeutic agents for hapatitis c, 
upregulatca »olubl« TMf-^lphs ree.ptc„ following the 
fir^t dose of recombinant interferon alpha 2b. m other 
studies, the auatained xespot^dera to treeti^eat «ith 
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Interferon alpha 2to showed a aianifir^n^ h 

Significant decxcaae in th^s 

Of solublo ™fRp75 not pSS .o,r.pa.ed to 

pf^treatfsent: levels. 

Previ6as studies h^v shown thai: =he« i« *n 
upr.9aa.ticn of TNP-alph. «nd x^F^alpha .e<=eptora p55 aad 
PV5 in patienvs with chronic hepatitis C Infection 
tKallinowski. Z997, . Th« level, of TbTfR apps« 
correlate wi=h the sev^iry of li.^^^ disease in th^ 
patients (Kallinowski, 1957 and itoh, 1993). 
Sp-cifioaily, TOFRP75 haa be«n reported to have 
significant correlations «ith aaruis^ levels of AST, ALT. 
OGT, aftd fanma globulin in patianta with chrohia 
hepatitis c (itoh, 1999), 

AddicionaUy, in support of tjie th*ory thar 
anti-JMP tharapy may have 9 roie in the trearjnent of 
heparlti. C Infection, Sakimoto et al., in 2000, reported 
in an animal nwdel that pir«txaatn,ant wirh anti-TNF 
monoclonal antibodi*= prev«nt«d Xiver injury ir, wice. 

The variable taspons* of Scan*ccept on 
hapatiti* c m the patients wa hava traat.d aay be d«a to 
a variety 6£ viral ar.d host factors, including 
polymorphistna of the INf^alpha promoter ^ene et position 
-23a aftd -30a. Polymoxphisins in the TNF-aipha ge„, fj^ve 
b«.n „poxt.d to be .3sociated with h^patitia C infection 
mohler, Kruger, 159S) , XNF-aipha promoter ^ene 
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polymorphisms wert noted as an iiBpcrtai^t factor m 
v^:;i.afaility of the 4ev«ity cf hap^titia G xecurr^nc*. 
aft»r livftr t^an^planratlon (Rosw. 1993) and could *i,o 
play a role in the variable, responses « Et*rv.tcapt. 
Additional pofislbiliciee include differences in hepatitis 
C flBnotypea and holt HLA genotypes. 

Dnd« our direction and control, patieiit^i with 
chronic hepatitis c infection were cheated with anri- 
tinaor necrosis facto* <W) therapy, our clinical 
Observations suggest chat TUT plays , provocative but 
elusive role in the pathophysiology ,>f hepatitis C. 

HK (Pari,nt 1, 39 ywr old veman with « 

Six year history of polyarticular zheuiaatoid arthritis. 
Routine laboratory examination raveal^d evideoc* of 
hftpetitis charaocerized hy chronic and persistent 
elevations of tran*amln^a*3 (ASj, alT) m rhe rai^ge of 
10O-20O tinits. Further evaluation noted a serum 
hepacitis C Viral rna (Hcv Ri^A) elevated at >1.000.000 
copies /ml on repeated octa^ions. a liver Mpp«y i„ 2997 
revealed chronic a«ive hepatitla. The patiant liK did not 
receive any treatment for her hepatitis d it^u^tLor., 

I« May 2000, the patient* wa, started in 
Eta«e.cept 25 .uhcuta„eoa« in5cotior>s twlc. we.fely a* 
treatinent for her rhemnatoid arthritis chat was not 
r..pon»ive to othar medications. The th,„py =fesulz«d 
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a tnodefit improvement of her aynovltia . Remarkably, 
however, laboratory tests r«VBal«d normalization of her 
tranawiinase* (AST, ALT) to < 50 units within a few 
reonths of initiating Etanexcspt trestmant. m addition, 
tl>t HCV m fell to 165,000 copiea/ml. Thes^ 
Improvements psrsisced over four month* of follow up. 

Since the creacmsnt of the patient dsaerijsed 
above, we became aware of seven addltionai patients whio 
ha received stanercept for the treacmenl: of rheumatoid 
arthritis, who had concomlrant hepatitis C infection. 

02 thase seven pariente, cjesOribsd in Table 1 
a* patient 2-8, Paci^nts 2 and 3 had aiisksd (>75%) 
decrease in HCV rnA following Etaneicept therapy. Only 
Patient 2 had elevated tran^aminasfts prior to therapy; 
these tests nosihaiieed following treatment wirh 
ETianercepr. This same patient aIe^ had a marked increase 
of the HCV RNA following cessation of Etsnercept therapy. 

The remaining six patients either showed no 
response or had inadequate data foy assessment. 

A siwwiary of finding in the chce patients 
whose HCV Rto responded to t:re«,tment with Etanercapt is 
shown in Table 1. The J:emainlng patients' remits Are 
shown in Table ^, 
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rhere ar6 now some pui^lished reports supporting 
the effectivenesa of anti-TMF-alph^ therapy Ln hejsatitla 
patientjs, fdr exait5ple> Tilg Hw Jaian R. et A, al. 
(2003) Anti- tumor factor-alpha monoclonal antibody 
therapy in sevete alcoholic h«patiti3 J Hepatol 3fl: 41^- 
25 and Zylberbetg H., Rinanioi AC, Pol 3^ et al. (1999] 
soluble tiamor necrosis factor recaptors An chronic 
hepatitis C! A correlation with histological fibrosis 
and ^ictivity J Hepatol 30: 165-191- 

It should also be noted that th« original labal 
Oft Ti^F-aipha inJiibitors warned that these inhibitors not 
be vsed in patients with infections. 

I hereby further declare that All scat<ftniants 
made herein of my own knowledga are tru^ ^nd that all 
st^temen-cfi made on inforination and belief are b^lioved to 
be truis; and f\JXi:h*r that All stateTAent^ niade on 
ijnforriiation and belief are believed tc true; and 
further that these statements wer6 made With thA 
knoviledgc that willful false statements and the like so 
made eire punishable by fine or impriaonment^ or botby 
under Section 1001 of Title 81 of the United scatea Code 
and that such willful false fitatements may jeopardize ^he 
vcilidity of th* /pplication or any patent is&qed thei;^on: 




Amin,. M.n. St 



ev(fen B. Abrajftsottj M-1 
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